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Identical Excimer Laser PTK Treatments in Rabbits
Result in Two Distinct Haze Responses
Russell L. McCally,1,2 Patrick J. Connolly,2,3 Walter J. Stark,2 Sandeep Jain,2,4 and
Dimitri T. Azar2,4
PURPOSE. To obtain objective light-scattering measurements to
test a hypothesis that identical PTK treatments cause distinct
low- and high-level light-scattering responses in rabbit corneas.
METHODS. An excimer laser was used to produce identical
6-mm diameter phototherapeutic keratectomy treatments
(PTK) in 32 pigmented rabbits. Eyes were treated by perform-
ing a 40-m epithelial ablation, followed by a 100-m stromal
PTK. Objective scattering measurements were made before
treatment, weekly up to 5 weeks, and then biweekly to 9
weeks. Confocal microscopy was performed on several cor-
neas at 4 and 7 weeks.
RESULTS. Mean scattering levels split into distinct low- and
high-scattering groups 2 weeks after treatment and remained
distinct until week 7 (P  0.003). Scattering in the low group
reached a broad peak that lasted from weeks 2 to 4 at approx-
imately 3 times the pretreatment level. Scattering in the high
group peaked at 3 weeks at approximately 12 times the pre-
treatment level. Scattering levels diminished after reaching
their peaks. Confocal images showed a band of highly reflec-
tive material in the anterior stroma that extended much deeper
in corneas from the high group. The reflective band in the
highly scattering corneas obscured the posterior stroma from
view for up to 5 weeks.
CONCLUSIONS. Quantitative scattering data obtained with the
scatterometer suggest that identical PTK treatments indeed
result in distinct low- and high-level light-scattering responses
in rabbits. (Invest Ophthalmol Vis Sci. 2006;47:4288–4294)
DOI:10.1167/iovs.05-1469
Argon fluoride excimer lasers operating at a wavelengthof 193 nm are being used extensively in the United
States and throughout the world for both photorefractive
(PRK) and phototherapeutic (PTK) keratectomies. In con-
trast with laser in situ keratomileusis (LASIK), PRK does not
appreciably weaken the cornea, and it is less invasive.1,2
Nevertheless, PRK treatments frequently result in the devel-
opment of increased subepithelial light scattering that gives
the cornea a hazy appearance in the treated area during the
first months after surgery.3 In standard clinical practice,
haze is graded subjectively via slit lamp examination by an
experienced observer.4,5 Based on this type of subjective
grading, several investigators have suggested that there may
be different healing responses. In a multicenter study of PRK
treatments for high myopia, it was noted that mild subepi-
thelial haze developed in all patients, but two patients ex-
perienced more significant haze.6 Durrie et al.7 have sug-
gested that patients with PRK can be divided into three
groups: normal responders, who have an initial hyperopic
overcorrection that regresses to plano by 6 months; inade-
quate responders, whose initial hyperopic overcorrection
does not regress adequately; and aggressive responders,
whose early hyperopic overcorrection rapidly regresses to
myopia.7 The normal and inadequate responders had clear
corneas or exhibited trace haze at 6 months, whereas the
aggressive responders had more pronounced haze at 6
months. However, detailed studies of the possibility that
different wound-healing responses are accompanied by dif-
ferent degrees of haze have been hampered by the use of
subjective grading procedures. Comparisons of haze sever-
ity between different subjects or even between different
times for the same subject are difficult with such methods.
Moreover, patients in clinical studies have necessarily re-
ceived different treatments, and it is known from objective
haze measurements that deeper treatments result in greater
haze levels.8,9
We have devised a standardized PTK treatment procedure
in rabbits, to evaluate the development of haze in a controlled
manner. This treatment model is similar to one subsequently
used by Faktorovich et al.10 We have made objective measure-
ments of backscattered light with an instrument called a scat-
terometer, to determine the time course of haze development
after identical PTK treatments.11,12 The scatterometer is capa-
ble of making reproducible, objective measurements of corneal
scattering from normal and excimer-treated eyes (McCally RL
et al. IOVS 1993;34:ARVO Abstract 802)13 and is different in
concept from other instruments for measuring scattering that
have been described.14–18 Preliminary objective measurements
of haze on a small number of rabbit eyes (n  8) after identical
PTK treatments have suggested the possibility that there are
two distinct responses in which some eyes develop similar,
relatively low levels of haze, whereas others develop much
higher levels (McCally RL et al. IOVS 1994;35:ARVO Abstract
1299). In the present study, we used the scatterometer to
investigate a larger number of eyes to test this hypothesis. We
demonstrate objectively, for the first time, that there are in-
deed two distinct haze responses after identical PTK treat-
ments on rabbits.
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MATERIALS AND METHODS
Animals
In conducting the experiments, we adhered to the ARVO Statement for
the Use of Animals in Ophthalmic and Vision Research. The pigmented
rabbits used in the study were all 4 to 5 pounds and were presumed to
be approximately the same age. Both eyes were treated, with a mini-
mum interval of 1 week between treatments. Before ablation the
rabbits were anesthetized with an intramuscular injection of xylazine
and ketamine hydrochloride in the proportions: 60% of 20 mg/mL
xylazine to 40% of 100 mg/mL ketamine by volume. In addition, a
topical anesthetic (0.05% proparacaine hydrochloride) was applied to
each eye approximately 10 minutes before exposure.
Ablations were performed with an excimer laser (Twenty/Twenty
laser system; (VisX Corp. Santa Clara, CA), using a fluence of 160  10
mJ/cm2 and a pulse repetition frequency of 5 Hz. The laser was
calibrated before each treatment session by ablating a Lucite sheet
according to the manufacturer’s instructions. Lids were retracted with
a speculum, and the epithelium was removed over a 6-mm diameter
area of the central cornea by ablating to a depth of 40 m. The
exposed stroma was then irrigated with a sterile saline solution and
dried with a sterile sponge. For the stromal ablations, the diameter of
the treatment zone was set at 6.0 mm. PTK ablations were performed
to a stromal depth of 100 m (total depth, 140 m). All treatments
were performed without nitrogen gas blowing over the surface. After
treatment, the corneas were flushed with the saline solution, and
erythromycin ophthalmic ointment (U.S.P., 5 mg/g) and 1% atropine
were applied.
The rabbits were treated in four groups. In the first group (six
rabbits), the right eyes were exposed in a single treatment session, and
the left eyes were exposed 1 week later. The second group (six
rabbits) was treated similarly, except that the left eyes were treated 2
weeks after the right eyes. The rabbits in these two groups were part
of a study of the effect of mitomycin C on haze development (Connolly
PJ et al. IOVS 1994;35:ARVO Abstract 2015)12 The eight eyes used in
the present study were the control and received no drug treatment. As
noted previously, it was the results from these eight eyes that sug-
gested the possibility that there are two distinct haze responses. Two
additional groups were then treated to test this hypothesis. In the third
group (nine rabbits), the left eyes were treated 4 weeks after the right
eyes, and in the fourth group (four rabbits), the left eyes were treated
1 week after the right eyes. One rabbit in the third group died 1 week
after the first (right eye) treatment and was excluded from the study.
A second rabbit in the third group developed a severe infection in its
left eye in the week after its treatment and had to be killed. Thus, only
the data from the right eye of this rabbit through week 4 were available
for analysis. In summary, data from 31 eyes were available for the
study.
Scatterometry, as described later in the text, was performed on all
eyes immediately before laser treatment, at weekly intervals up to 5
weeks, and then biweekly up to 9 weeks. In addition, two rabbits were
examined at various intervals up to 23 weeks. Before the scatterometer
measurements, the rabbits were anesthetized as described earlier, their
pupils were dilated with tropicamide, and their lids were retracted
with a speculum. The eyes were irrigated with a sterile saline solution
periodically during the measurement session. Some rabbits were killed
at intervals throughout the study and their eyes enucleated for exam-
ination with the laser scanning confocal microscope as described later.
Rabbits were killed while under anesthesia by an overdose of pento-
barbital sodium administered in a marginal ear vein.
Scatterometer
The scatterometer, which consists of an appropriately modified slit-
lamp microscope (Nikon, Tokyo, Japan), has been described previ-
ously (McCally RL et al. IOVS 1993;34:ARVO Abstract 802).8,11–13
Figure 1 shows its salient features.
All corneal scattering measurements are referenced to the scatter-
ing measured from a standard block (Spectralon; Labsphere, North
Sutton, NH) with the same illumination conditions. The standard is an
extremely stable, reproducible, and diffuse spectral reflectance stan-
dard. It is a nearly perfect lambertian reflector, with a reflectance of
99% over the visible spectrum. Any variations in lamp intensity,
photomultiplier gain, or amplifier output are removed by taking the
ratio of corneal scattering to the scattering of the standard. Herein, we
report relative scattering (RS) defined as the ratio of the scattering
measured from each cornea at each session (relative to the standard) to
its pretreatment level (relative to the standard). Thus, the data repre-
sent the relative change in scattering caused by the laser treatment.
This method of analysis has the advantage that each cornea serves as its
own control.
Confocal Microscopy
Freshly enucleated eyes were mounted and immersed in saline solution
(BSS; Alcon Surgical) as described by Masters19 for examination with a
laser scanning confocal microscope (LSM-10; Carl Zeiss Meditec, Inc.,
Dublin, CA). The microscope was fitted with a 40, 0.75 numerical
aperture, water-immersion objective (Carl Zeiss Meditec, Inc.). The
internal argon ion laser (488 nm) was used to illuminate the cornea.
The microscope was operated in the z-scanning mode in which single
512-pixel line scans were made at 1-m intervals throughout the depth
of the cornea, thus yielding a cross-sectional view of the cornea.
Dimensions of corneal features were obtained with software utilities
provided with the microscope’s computer operating system.
RESULTS
All eyes developed haze and, by slit lamp observation, all eyes
had re-epithelialized at the time of the first scatterometer mea-
surement 1 week after treatment. The rate of re-epithelializa-
tion was not measured, as it would have required staining that
could interfere with the scattering measurements. The RS from
the eight eyes in first two treatment groups that suggested that
FIGURE 1. Schematic diagram of the scatterometer. The fiber optic is
located at the image plane of the slit lamp objective and therefore acts
as a field stop, defining the 1.7-mm diameter region of the cornea from
which scattered light is detected. The slit is adjusted so that its width
is 2.2 mm. A 550-nm, 50-nm bandwidth interference filter was used for
wavelength selection. The optical arrangement assures that specularly
reflected light is not detected.
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there were possibly two distinct haze responses are plotted in
Figure 2. In these corneas, there was some overlap in RS up to
2 weeks after treatment. At later times, RS appeared to separate
into two distinct groups. Five corneas (Fig. 2, solid symbols) all
had similar development of haze and achieved peak scattering
of 2.5 to 5 times greater than the scattering before treat-
ment. The remaining three corneas (Fig. 2, open symbols) also
developed haze over a similar time course, except that they
achieved higher RS, ranging from 9 to 12 times greater than
their pretreatment levels.
To test the hypothesis that there were two distinct haze
responses, we treated the right and left eyes of two additional
groups of rabbits, as described in the Methods section. These
additional data were combined with the data from the eight
corneas shown in Figure 2. Based on the data in Figure 2,
which show a clear separation into high and low groups at 3
weeks, the combined 3-week data were plotted as a histogram
to examine if a distinct separation occurs in the larger data set.
The histogram in Figure 3 shows a clear separation, with 20
eyes having RS  6 (mean, 3.39) and 9 eyes having RS  8
(mean, 12.0). The eyes with RS  6 at 3 weeks were then
assigned to the low-scattering group at all time points and
those with RS  8 were assigned to the high-scattering group.
The means, standard deviations, number of corneas, and prob-
abilities for all the time points are listed in Table 1, and the
mean RS values are plotted in Figure 4. Corneas in the high-
scattering group reached their peak scattering intensity 3
weeks after surgery. Corneas in the low-scattering group
reached the peak scattering 2 to 3 weeks after surgery. The
peak in their scattering levels was much broader and flatter
than that in the high-scattering group. At 9 weeks, there were
too few corneas remaining to obtain meaningful statistics;
however, the trend of splitting into a low and high-scattering
group was still evident. The slight apparent increase in mean
scattering in the low group at 9 weeks probably is a result of
the very small remaining sample size (n  2). Because there
was no certainty that the data were distributed normally, the
probabilities in Table 1 were calculated with the Wilcoxon-
Mann-Whitney test (KaleidaGraph software; Synergy Software,
Reading, PA). At 1 week, the mean responses in the two groups
were statistically indistinguishable; however, from weeks 2
through 7, the difference in scattering between the two groups
was significant (P  0.005; cf., Table 1).
Confocal microscope images were obtained from some of
the corneas immediately after they were killed. The confocal
microscope is particularly valuable for viewing the cellular
response in the treated corneas and for determining the loca-
tions in the cornea that show increases in reflectivity.18,20–23
However, it is important to note that confocal microscopes
detect and record specularly reflected light, not scattered light,
which is measured by the scatterometer. Thus, although quan-
titative measures are possible with the confocal microscope,21
the measured quantity differs fundamentally from that mea-
sured by the scatterometer. No attempt was made to quantify
reflectivity in the confocal images used in this study. Figure 5a
is a z-scan cross-sectional image of a cornea from the low-
scattering group 4 weeks after treatment. It shows a band of
reflective material beneath the epithelium as well as some
reflective material within the epithelium. The stroma beneath
the reflective band is similar in appearance to untreated cor-
neas (not shown). Figure 5b is a cross-sectional image from a
cornea in the high-scattering group 4 weeks after treatment
that shows a broader band of very highly reflective material
beneath the epithelium (the gain was lower for this image than
for the image in Fig. 5a). There also was some reflective
material within the epithelium. The basement membrane was
uneven, and the thickness of the epithelium was variable. The
band of highly reflective material obscured the posterior
stroma. Obscuration of the posterior stroma by the subepithe-
lial reflective band was typical for the corneas in the high-
scattering group 4 and 5 weeks after treatment and was a
limitation of confocal microscopy in relatively opaque corneas.
Figure 5c is from a cornea in the low-scattering group 7 weeks
after treatment. The band of reflective material had largely
resolved in this particular cornea and normal-appearing kerato-
cytes populated the entire depth of the stroma. Other corneas
in the low-scattering group had reflective bands at 7 weeks and
even at later times; indeed, one rabbit from the low-scattering
FIGURE 3. A histogram of the numbers of corneas as a function of
relative scattering at 3 weeks after the identical PTK treatments. The
histogram clearly shows that the data separate into distinct low- and
high-scattering groups, with the high-scattering group showing greater
variability.
FIGURE 2. Relative scattering measured from the center of the treated
area at various times after identical PTK treatments. The points are the
scattering measurements from individual eyes of the eight rabbits in
the first two treatment groups, normalized by the baseline measure-
ments made before treatment in the same eyes. In this method of
plotting, each rabbit eye serves as its own control. It was these data
that suggested the hypothesis that identical treatments cause distinct
low- and high-level light-scattering responses in rabbit corneas.
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group was followed up for 23 weeks, and the subepithelial
reflective band still had not resolved (not shown). Figure 5d is
from a cornea in the high-scattering group 7 weeks after treat-
ment. The bright-scattering band persisted, but it did not ob-
scure the posterior stroma from view as it did in corneas in the
high-scattering group 4 and 5 weeks after treatment.
DISCUSSION
We made objective measurements of haze as it developed after
identical PTK treatments in rabbits. We found that 2 weeks
after surgery the relative scattering intensities split into two
distinct groups. These two groups, a low-scattering group
consisting of about two thirds of the treated corneas, and a
high-scattering group, remained distinct from each another up
to at least 7 weeks after treatment. Haze in the high-scattering
group peaked 3 weeks after treatment and then diminished,
whereas haze in the low-scattering group had a blunted peak
that lasted 2 to 4 weeks after treatment before diminishing. All
the corneas within the low-scattering group responded in a
similar manner, both in the time course of their haze develop-
ment and in the levels of scattering attained relative to their
pretreatment levels. All corneas in the high-scattering group
also had a similar time course of haze development; however,
they exhibited more variability in their relative scattering in-
tensities.
Scattering induced by PTK or PRK reaches its maximum
level much sooner after treatment in rabbits than it does in
humans, where maximum haze levels occur 2 to 6 months after
treatment.3,15,16,22 Other potentially important differences be-
tween rabbit and human corneas are: rabbit cornea lacks a
Bowman’s layer24,25; the lamellae in the anterior human cornea
interweave,26–28 whereas those in rabbit do not29,30; the den-
TABLE 1. Mean Relative Light-Scattering Values, Standard Deviations, Number of Corneas, and
Probabilities for the Low- and High-Scattering Groups
Time
(wk)
Low Group High Group
PMean SD n Mean SD n
1 3.00 1.27 21 3.46 0.86 10 0.17
2 3.32 1.04 21 6.93 3.38 10 0.0004
3 3.39 1.19 20 12.03 3.29 9 0.0001
4 3.08 1.30 17 11.04 3.70 8 0.0001
5 2.76 1.12 13 9.93 6.02 6 0.0001
7 2.43 1.00 8 8.42 5.19 5 0.0031
9 3.85 2.17 3 6.70 3.09 2 0.40
FIGURE 4. Mean relative scattering levels and standard deviations at
various times after identical PTK treatments. After 2 weeks, the mean
scattering levels split into distinct low and high-scattering groups. The
groups remain statistically distinct up to 7 weeks (P  0.005; cf.,
Table 1).
FIGURE 5. Laser scanning confocal microscope z-scan images of cor-
neas at different times after identical PTK treatments. The vertical lines
in the images, which are very bright in (b), were caused by a reflection
artifact in the microscope optics. The extremely high reflectivity of this
particular cornea exacerbated the artifact. Relative intensities should
not be compared between the different images. (a) Cornea from the
low-scattering group 4 weeks after treatment. Relative scattering for
this cornea was 2.6. Small arrow: scattering centers inside the epithe-
lium. The epithelial thickness was 40 m. There was a narrow reflec-
tive band beneath the epithelium and a more diffuse band that ex-
tended nearly halfway through the cornea (large arrows). (b) Cornea
from the high-scattering group 4 weeks after treatment. Relative scat-
tering for this cornea was 13.8. The basement membrane was irregular,
and the epithelial thickness varied between 34 and 43 m. The wide
reflective band beneath the epithelium obscured the underlying
stroma and endothelium from view. (c) Cornea from the low-scattering
group 7 weeks after treatment. Relative scattering for this cornea was
1.4. The epithelial thickness averaged 46 m. The very narrow
subepithelial reflective band (large arrow) has nearly resolved in this
particular cornea. (d) Cornea from the high-scattering group 7 weeks
after treatment. Relative scattering for this cornea was 4.2. The epithe-
lial thickness averaged 46 m. A broad band of reflectivity persisted
in the anterior stroma, but it did not obscure the underlying stroma and
endothelium.
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sity of the stromal neural plexus is greater in rabbits31; and,
rabbit and human keratocytes have some differences in the
levels of expression of certain water-soluble proteins.32 Be-
cause of these differences one should exercise caution in
extrapolating the results of this study on rabbits to humans.
Based on subjective evaluations of haze intensity, several
groups have noted different haze levels after PRK.6,7 Part of
this variability may be due to the patients’ having received
different treatments. Indeed, it has been established that
deeper treatments result in higher objective haze levels.8,22
Therefore, because the patients in these studies had received
various treatments, it would not have been possible to deter-
mine whether identically treated corneas would exhibit the
type of distinct wound-healing responses or haze levels ob-
served in this study.
The underlying mechanism for two distinct responses to
identical PTK treatments is not yet understood. However sev-
eral factors, including rate of re- epithelialization,33–35 behavior
of the plasminogen-activator–plasmin system (O’Brart DPS et
al. IOVS 1994;35:ARVO Abstract 1723),36–39 variable levels of
collagen IV after surgery,40 keratocyte apoptosis,41–44 and the
relationship between transforming growth factor (TGF)- and
myofibroblast transformation10,42,45–47 may play roles, either
individually or collectively. Individual variations in healing may
also lead to a degree of unpredictability in the outcomes.21
The low or high haze response did not appear to be specific
to a particular rabbit. Of the 12 rabbits in groups 3 and 4 whose
right and left eyes were treated in separate sessions, 6 had
opposite responses in the pair eye. This observation also tends
to exclude age as a factor and, as noted previously, all the
rabbits in the study were assumed to be close in age. We also
investigated whether the high or low response was associated
with the pretreatment scattering level, but no significant cor-
relation was found.
In this study, left eyes were treated in intervals of 1 to 4
weeks after the right eyes It has been reported that in eyes that
are subjected to either scrape injuries48 or PRK49 1 week apart,
the epithelium of the second eye heals faster than that in the
first eye. However we found that the low or high haze re-
sponse did not depend on any particular treatment session.
Each treatment session except one yielded eyes with both
high- and low-scattering responses. All the eyes treated in that
particular session (which were the left eyes in group 2) devel-
oped low scattering levels; however, these eyes were treated 2
weeks after the right eyes. Rask et al.49 found that the epithelial
healing rate was not significantly different in eyes with a two or
more week interval between treatments.
Although investigating the ultrastructural basis for haze was
not a direct part of this study, several comments are warranted.
Several investigators have reviewed potential contributing fac-
tors to haze.22,50–52 Among the potential histopathological
features are: increased numbers of keratocytes,53–56 vacuoles
within and around keratocytes,55,56 myofibroblast genera-
tion,42,45 discontinuous and convoluted basement membrane
structures,56–58 and disorganized fibrillar and lamellar struc-
tures.55,56,58–60 Understanding the cause(s) of increased scat-
tering requires an understanding of the structural factors that
underlie the transparency of normal cornea. In the normal
rabbit cornea, the stroma accounts for approximately 80% of
the small amount of green light scattered at 120°. The other
20% is from the surface of the epithelium and from the endo-
thelium.61 In the normal cornea, under nonspecular illumina-
tion conditions, the matrix of collagen fibrils is the primary
source of the small amount of stromal scattering that is ob-
served.50,62,63 Under specular scattering conditions the kerato-
cytes, which normally lie rather flat between the lamellae, act
like small mirrors and become the predominate source of
scattering.50,62–64 Transparency of the normal cornea results
from three factors: the cornea is thin; the individual collagen
fibrils are weak scatterers; and interference among the waves
scattered from different parallel fibrils reduces the scattering
by about one order of magnitude from that which would occur
if the fibrils scattered independently of one another.50,65–68
Inspection of micrographs55,56,58 and confocal images23,45 of
excimer-treated corneas indicates that activated keratocytes
(or myofibroblasts) have a different morphology than those in
normal cornea and they are frequently tilted at a variety of
angles, possibly as a result of the disrupted lamellar structure.
This would have the effect of creating a variety of specular
angles, one for each different tilt angle, thus possibly increas-
ing the cellular contribution to scattering. In addition, there is
evidence that the refractive index of activated keratocytes (or
myofibroblasts) is different from that of normal keratocytes,
which could alter their contribution to scattering.69 Vacuoles
within and around keratocytes may act like the voids or “lakes”
that are observed in the fibril distribution of highly scattering,
edematous corneas. Such voids introduce spatial fluctuations
in the index of refraction and therefore could lead to increased
light scattering.66,67,70 Indeed, it has been demonstrated that
similar voids in the fibril distribution are responsible for the
increased scattering in cold-swollen rabbit corneas.66,67,70
Light scattered from different fibrils in the disorganized lamel-
lae that lack the orderly parallel arrangement of fibrils charac-
teristic of normal cornea cannot interfere. Thus, the approxi-
mately 10-fold reduction in scattering that results from the
destructive interference that occurs in normal cornea would be
lost and the fibrils would act as independent scatterers. Finally,
proteoglycans in the ground substance may be altered during
the healing process.55 Such alterations might change the re-
fractive index difference between the fibrils and ground sub-
stance, which would either increase or decrease the fibrillar
scattering contribution, depending on whether the difference
increased or decreased.
It is important to recognize that the scatterometer measures
back-scattered light, whereas it is light scattered in near-for-
ward directions that influences visual performance via its ef-
fects on contrast visual acuity and glare sensitivity.71 The rela-
tionship between back- and forward-scattered light is complex
even in normal cornea62,72,73 and would not be known a priori
in scarred cornea. Similarly, the relationship between specu-
larly reflected light and forward-scattered light is unknown.
Therefore, care must be exercised in interpreting scatterom-
eter or confocal measurements, especially in drawing any con-
clusions as to how they may relate to visual performance. For
example, Lohmann et al.71 observed a direct correlation be-
tween forward- and back-scattered light in excimer laser–
treated patients when both scatter components were at their
maximum levels. In the same study, however, no correlation
was found between forward- and back-scattered light in con-
tact lens or spectacle wearers. Indeed, the study found that
several soft contact lens wearers had very low levels of back-
scattered light but had considerable problems with forward-
scattering. It is therefore important to continue developing
relationships between the scattering determined with the scat-
terometer and other tests such as measurements of visual
acuity and of contrast and glare sensitivity.
We have used the scatterometer in the clinic on both in
patients undergoing PTK and those having PRK and have found
a positive correlation between higher haze levels and de-
creased best corrected visual acuity.8 Another study found a
correlation between measured haze and visual acuity using 5%
contrast visual acuity charts.15 The development of relation-
ships between other tests of visual function would offer the
potential for evaluating what constitutes clinically significant
haze and would be of practical importance, because scatterom-
eter measurements are less time consuming than are tests of
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visual performance. Moreover, scatterometer measurements
may offer the possibility of objectively determining the effec-
tiveness of pharmacological treatment regimens to reduce
haze.11,12
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